
CIHM
Microfiche
Series
(Monographs)

ICMH
Collection de
microfiches
(monographles)

Canadian Insthuta for HIstorieal MIcranproductiona / Inatitut Canadian da mlerorapradiictiona liittoriquaa

1995



Technical and Bibliographic Notes / Notes technique et bibliographiques

The Institute has attempted to obtain the best original
copy available for filming. Features of this copy which
may be bibliographically unique, which may alter any of
the Images In the reproduction, or which may
significantly change the usual method of filming are
checked below.

D

D
D

D

Coloured covers /

Couverture de couleur

I

I

Covers damaged /—
'

Couverture endommagie

r~l Covers restored and/or laminated/
Couverture restauree et/ou pellicuiee

I I

Cover BUe missing /Letitrede couverture manque

[ I

Coloured maps/ Cartes geographiques en couleur

I I

Coloured ink (i.e. other than blue or Ijteck)/

Encre de couleur (i.e. autre que bleue ou noire)

I I

Coloured plates and/or iHustrations/

Planches et/ou illustrations en couleur

I

I Bound with olher material/—
'

Relieavecd'autrBs documents

Only edition available/

Seule edition disponlble

Tight binding may cause shadows or distortion
along interior margin / La reliure serree peut
causer de I'ombre ou de la distorsion le long de
la marge interieure.

Blank leaves added during restorations may appear
within the text. Whenever possible, these have
been omtled from filming / II se peul que certainas
pages blanches aioutees tors duns restauratkm
apparaisssnt dans le Isxte, mais, loisque cela etait

passible, OSS pages n'ont pasM flmees.

L'Institut a microfilm^ le meilleur exami)laire qu'il lui a
M6 possible de se procurer. Les details de cet exem-
plaire qui sont peut-«tre uniques du point de vue bibli-

ographique, qui peuvent modifier une image reproduite,
ou qui peuvent exiger une modifications dans la m«h-
ode normale de filmage sont indiquds ci-dessous.

I I

Cotoured pages/ Pages de couleur

I I

P»ges damaged/ Pages endommagees

I I

Pages restored an*or laminated /

Pages restaurees et/ou pellicuiees

n- Pages discotoured, stained or foxed /— Pages decolorees, tachetees ou piquees

Q Pages detached/ Pages d«tach«es

[^ Showthrough/ Transparence

[~> Quality of print varies/
'—

I Qualiieinegalederimpression

I I

Includes supplementary material /

Comprend du materiel suppiementaire

I I

Pages wholly or partially obscured by errata— slips, tissues, etc., have been refilmed to
ensure the best possible image / Les pages
totalement ou partiellement obscurcies par un
leuillet d'errata, une pelure, etc., ont ete filmees
i nouveau de lagon e obtenir la meilleure
image possible.

I I

Opposing pages with varying colouration or
discolourations are filmed twne to ensure the
best possible image / Les pages s'opposant
ayant des colorations variables ou des decol-
orations sont filmees deux fois afin d'obtenir la

meilleur image possible.

D Addttxxial comments /

Commenlaiies st^jpiementaiies:

This item is fitmtd st ttw rtduction ratio dMclttd taelow/

C< dacufiwnt tit film* au taux da ridiiaion indiqu« ei-danoin.

F ^ 14X
^_^

1«X ax 26X 30X

u D /

~~ ^^"^

12X liX 20X 24X 28X 32X



Tha eepy fllmad hara haa baan rapre4uGad ihanka

w tha ganareaity of:

National Library of Canada

L'axamplaira fUm4 fut rapreduit grica i la

gintreaM da:

Blbllothaqua natlonala du Caaada

Tha imagaa appaaring hara ara ttia baat quality

pOHibIa eonaidaring tha condition and lagibility

of tha original copy and in kaaping with iha
filming ecntraet apacifieaiiana.

Original copiaa in printad papar eovara ara fllmad

boginning with tha front cowar and attding on
tha laat paga with a printad ar illuatratad impraa-

aion. or tha back covar whan apprepriaia. All

othor original copiaa ara filmad baginning on tha

firat paga with a printad or illuatratad impraa-

aion, ant anding on tha laat paga with a printad

or illuauatad tmpraaaion.

Laa imagaa auivantaa ont tH raproduita* avac la

plua grand loin. eompta tanu da la rondiiien at
da la nattat* da Tanamplaira filma, at an
eonformita avac laa conditiena du conirat da
fUmaga.

Laa aaampialraa originaua dont la couvanura an
papiar aat imprimta aont fllmaa an eommancant
par la pramior plat at an tarminant teit par la

darnitra paga qui comporta una amprainia
d'Impraaaion eu d'iiluanation, toit par la aacond
plat, aalon la eaa. Toua laa autraa anamplairaa
originaua aont flimda an commandant par la

pramMra paga qui eompona una amprainia
d'Impraaaion ou d'llluattation at an tarminant par

la damitra paga qui eompona una talla

Tha laat racordad frama on aach mierofleha

ahall conuin tha aymbol ^» Imaaning "CON-
TINUED"!, or tha aymbol Imaaning "END"),

whichavar appliaa.

Mapa, piataa, charta, ate, may ba filmad at

diffarant raduetion ratioa. Thoaa too larga to ba

antlraly ineludad in ona axpoaura ara filmad

baginning in tha uppar laft hand comar, laft to

right and top to bottom, aa many framaa aa

raquirad. Tha following diagrama illuatrata tha

mathod:

Un daa aymbolac auivanta apparaitra «ur la

darnitra imaga da chaqua mierofleha. talon la

eaa: la aymbola «^ cignifia "A SUIVRE", la

aymbola V algnifia "FIN".

Laa eartaa, planchaa, tableaux, ate., pauvam ttra

filmte t daa Mu» da raduetion diffarann.

Loraqua la doeumant aat trap grand pour itra

raproduit an un aaul cliehA. 11 aat film* * partir

da I'angla aupdriaur gaucha. da gaueha i droita.

at da haut an baa. an pranant ia nombra
d'imagaa ndeaaaaira. Laa diagrammaa auivanu
illuatrent la mdttioda.

1 2 3

1 2 3

4 5 6



MKROCOPr RBOUnON TIST CHART

(ANSI ond ISO TEST CHART No. 7)

1.0

I.I

m MM
Hi
^ 1^

fu uj tn
I^Ui
!

^ /1PPLIED IM/QE Ini

I6SJ Cast Uain StrMt
RochMKr, M«> York UB09 U»
(716) «a2 -0300-PliWi*
(71S) 2U- »S9-Faii





THF HUMAN MECHANISM THE MOST MARVELOUS

So \vrott> l>r. I^ariliit^r In Mn *• Aiil.iinl l*h\N|cN"

To b« read by C. BallUlrgi b«for« ucUon in ol th i Royal Sootsty of

Cauda at Ita Hay meeUng IMl.

Yes. till* liuiiiiiii iiU'rlianij'iii ui-.uU' tin, 'i** '* '''• "'" -""'i'^ "Jim

lioiii's iir ri^jiil i-Mt»|KiiH'iit-*jiiiti kI'iuoic than ."»tlii niUfti'U't tlt-xitis

;tinl fxti'Tinoi!*. ami tliiM c'(tin[);n:ili|i- ti> so many j-prin;.''' — will)

<>Iii^ti<t liiiauftitoiif* riie<li:i )irt\v<'i>n tli*- t\vi» : i?i iiitlivd tlit' i)i<>.<r

[irrtlilif iit'ovvrv kim) or Weyn'O nf iniiti<<ii ;ui<t iirlion : ninl in jinv

;in<l rvi'iy ilin'rtini) '\n it ii<li)|»tiilili- ti» tin* most Viiiinl iinil varviii'j

cirriMiistinjci'.-i. It is* rnivt-rsiii. Antl tlii' t-yr is tlitTc to nvciscc,

ttii- lipad to direct it in all it» doing's, in hn nuiltilarions t'timaioii-<,

its (lirtpiiiroTncMitu, its travi-nny.s.

It coniiiriscn within itsolf intTy known or coni-fivnlilLMneclni-

nii-al itcvici', motion and i-oniliinatiun ol' motions and it is

adp<|iiate to pert'orni any and evciy ilnty wliich t'lituru dist'overics,

inventions, indnstries may rtMpiire of t— in Ilie Niinie way
ai4 tlio pos!»ilile fonilitnations ol' wliit.-]i ilit< traits of ihf Immiiii

pliysiopnomy aie made np, explain the n<n. roseinldanri's of tin-

linnmn rare Hince tlie creation ornmii, and are in innnlier >nni

(;ient t*> provitle for like (lifferenre-s for all time t'» eonie.

Tlie human tyivehine inin:«t**rs to nil its <i\mi reiinirement* :

supplies itself witli tlie ('•idl I'uel wliieli hei-omcs elahorated into

tlie life wnstainins, iife repairlnj.' flniil wliielv L^es it power ; as does

steain to the steam engine—wind ami waii-r Ut tlie wortil at lai^'i'.'

It is ittj own lubricator, havin<^ constantly on hand at all its

joints, artioulation!< or ruhhinj; surfaci'i*, the synovia which the

system is as constantly secreting to keep np the supply.

It is its own civretaker, cleanser, scavenjier : gettinj; rid of its

waste products, eliminalinK them from the system—while the

duplex pumping mechanism of the heart, art«r forcini; the arterial

fluid to the remotest rannlications of the body, whence it returuR

by the veins to the heart again, sends it ofTancw on its way to the



«C|ili<' ii|>|uiriitlj> r llir lunu., nhi'M' it Ihi-chm'^ n-vivilir.l .

uiul doriiiK tliif iirot'cMol'fi'ciimtiiHi i>l'in>|iimtiiv, It in, tlmt the
rninbinntioii !>!' tin' iixvpiKir til.' iiir luki-ri ill hi hriiilliiiv will,

•ho iiulicn i.r ilie hlinal, rrt'iiles tlu' liom uliirli ki'c'p* up tli>'

teiiipi-ratiiri' necessary UMhe mitiiiteiiiuit'e i.t tlie working prew-
tire orudit-h tfir nineiiine ii* eft|»il>U' ami in iicmI of.

The tinniiiii mucliliuM,- u iinrsfc perfei-t • .iiitoiiu^MU.". enpu
I'le |||pe^li)^llliIl^• all tU' illltien »«»i|;nul>le 1.. tliill pieiT .if iiiii

rliiiieiy wlii.li in iiuluntriiil pmeisneH ixiilled ii •triivellei" : nliili-

the "ei'iih" or kiiIi tiavFJIcr nhirli imwh luek ami Inith ami- thin,

i- exeniplifieij in the far i'tri'tcliiiin iiriii^, (rtitriggfr^ or "crane"
(ike fciitnre^ otthc hoily.

The hiiintin iiieclmiiii«ni i* also liie more |M.*rfect in that it

•!ii<luri>9 Ihe lunger, iliie to llie self reiiairiiiK faciillie» alreaily

allinleil to. It reiiiiirei. reptwe. Uit in the loji>; rnn can lieat aiiit

wear nut the more powerful le/riM.' or other l>ea.tt of biirilcn, amllikt'
the enxines in our ix'eali «tearner», keep at it for ilayn in niieeession
or until e»han«tcil fri>in -heer waiil of fo.*! or hiel ; and if noi
man machine can of it.iilf move or nianipnlate heavy iveichta. it

ciln (Insol-y ii»s<Ki»tii.n «itli others of tlie kind oi'hy nniltiplica-

tion, in Ihe wanie way a.-* it reqnire.s a nent of Inrnaces or lirewsidi

hv side to raise tlie steam to drive the liner, or as in the ereclio.i
of the ]t} ramidn of hy mme days.

The osseous and mnsrular systems of the iiunian meuhanism,
the sinews, the nimle of artienlation of tlie several parts, their

.iiixtaposition and ligaments, the nature of the separalint; nie<lia,

render it capalile, as said, of motion in every direction and it can
as with the "trip hammer" in the forge, ant with the utmost
delieaey ami rantioii as with the greatest vcliH'ity and eneiV'y

When the work to l»e performed cannot conveniently he placed
to suit the inaclline, the latter can go about and nenommodate
itself to every possible position it iini'- lie called on toojierate in. as
above, helow or to either siile of the thing in hand--or. While
other pieces of machinery have to be transported by extraneous
foree, hoisted or lowered to where their ministry is required

; the
human inachine can by its own inhercntatrength and power of lo-

comotion, ascend, descend aittl move in any direction towards the
very point where, what is required of it is to be ai'complished : a
" traveler" as said before.



Tlif liiitii«ii iiiiii-Liiiif 4-Hii tiv iMTiiiitliHliitioit ..iH! nf the
TiHiliuiiH iirwliji'li it i-» cjimlili*, iiicjiNiMY'Jintiinii-M li,\ (im-iiin, wink
'' Imli'Virk iif till' mill. 1

,-an ri'RUliT, jinJ run ii|> the •.imc,
niulti|>l.i', iliviilr, nili^rilct. uiiil tJiv huml iniiki' n \i:.il.li' uml ii,i-

l..Ti.liiilili. I- ml lliiT*..!' „n ,,»,»., ,„. i(, |.quivi.||.lll.

Kroni tJiiw iiiinu'inovinl tln-rv Jjrtvr hrfii h»«<i] (1ih "fiMU",
tlir •IiuihI", <io' /iiij.i.t"— it, iirti.'iiliiti'ct imrt.- nnawiTini; in
-.III. iiiiit.i ..! fill! ti(.ii» ill III.' |,i-,.,-,.,s

; i;„. •.nl.if or l.-lljtil fr.Hil

.•lli..\i 1.1 lip ..r futifiiiilj ..I' nil. I. Ill' linni.r , th.' furli.im "

.ir iliv

tiiiiiT I.I ulii.-li I, niiiii ,un I'ltrnil till. ti|w III' till' lui.liJIi' linxcr^
.il'tlM' 'niLilriTljed tiiiii-i iiiiil liiuiijsii.sin il,.. in.'iiinri'iit.'iir i

Jiiil ciUilcs mill .if MlMiiMlini; linew, ct.-.. thi- '^iinn'

(.ill ..I" Iliiiiuli iinil linjfi'j- :i.^ in .'inlni4i'in>r tin- n.'tir

Il . an a* wi'il make iin-a^nri'iin'rit'. .in

in. 1*1 niiiiiiti' 111" mraloj* : f.n- wIiitc (li.. iiiii

ration run iin|i|ily no mniiMiT utaiiilar.l of

thirknpi^N 111" a linj^crnail or a Iiair'n Itrt'iultli,

.ili.'<

IV'iiii li|i 1.1

nil tt (liHiJu.

1 ninnltt'r mill pvpn tin'

lnni« nniliT coniiiili'.

i-nnifiariuMn than tin*

Ihp iMf^Kiinn}; ('hii !m»

Jirriv.-il at iniliicctly, as in n.'ttin)- at tin' tliivkm-as of a ..liopt .if

liaper bv piliiii; nlieet n|>f)n alii.t't bi tin' ili.|ith nf llic knoivn
fiiicui.u iif an iijrli anil then iliviiliii}; a^ I'fiiuinHl, or a.s with
•„'.il.l li'af ill ...iiiiiarinc i"ni« of Hn- l.i'ali-n kaf anil nnla'ati-ii

ina.it
;

nr iii-ain in anJvini; ul tin' ^i/L of tin' iiivisililf or inii-ro-

nntrii- jiiatinnni wire wlii.li has hi'i'ii iiiatle »o liy Bil.ling, pullinK
•iii.l melting ..Iftlio envrlo|ie.

Anil iiti well can oiirliniiiiin nn'i''!inisin tni'iiMiriiandi-nmpntt'

III time AH in cxtcnt.lt can ii|i|ireciatc ncconda ami coniimle the vc-
locjty of a runnin|,'iitre»."iuiulhi'i|;litori'allwitha view toils hunt
liower. It can a|i|ii'eciat<' tciitlis of ftcoiula anil liunilrt'tlisaiiil men
minuter frautiiina of time liy cauKin); to piisa lictncen the thuHili
and fore tinner duiiiij; one nei.*!™! of time, thenueeesaive leaveMifa
hook of KHI -ir KHMl foliiw.

The hnnian machine i» therefore capahle of pcrforniiii); the
(IntieM lioth of n chronometer or mca.iurer of time and of a mea-
surer of distances as of a "foot rule" <ir other standard of extent.

And now that »e have taken this p'lieral view of the hnnmii
III. ehanism anil its capabilities : let ns leview it in soinedetail.
Tlie eye for instance ohservesall Ihiiixs ; it is titled to the pene-
tration of spac, taking in. iis does the telescope, the satellites of
Jnpiter, the phases of Venus. Il can adapt itself to every degree



_ 4 —
mliuht, II- w.'ll tudiirkii.'^N tiir iii'wt imiM'iirlriil.l.' Kv.n \\\t\,

tin- liHftil iinnirtvullt', it tTiil'rui'p" it inni' nf olwi-rvjitimi of mi .mi

Xiiltir I'xtent nl' m-urly 1M>" iit tin' «(h-x ; wliilr. wln'ii tlif ImwI

iiH'ir in tiiriuil. wliiili in virtue til' tlie i-hiMtii' niciliiiui unitiiip iIm-

crrvii'iit vt'iti-lirii-. it nin i|n. Iik<' iiiitii ()»' iiiutiun ntu t('ii>m-n|H< on

ii "Imit Hritt "'Hki't" jMv.it i>r Miippiirt : tlit> v\v run lii> niiiili' li<

>\VfOp till- wittilf vixtihlt' lii^tiii''[)l)«-t'f. iniliiilinic thi- /t-nith luid tin

niidir unit rvni mure thiin a lifini-plifn-. wlicn lit a ln'i«lit uUow
tlio cHrtiri -iirtiU'c tir iVnni a ItiiMoDn or mnnntnin fl4n'atioii.

The t'yc fjin i-x|iiiihI or ililtitf. r.intnx-l or ?ihrink. I'liiiiiKiiiK l>>

^ll^rpp:*inJl Wiiy to pn'Vfiit 111." <'t!.'.u of tori rtuiltlcii ii tmn.-iti..ii

from li>:))tto <liu-kn<>K!« oi- thf cinitriiiy ; luul in tlu> *iiuu' wav us .|u

til*' liinj;.-> iinil chi'Ht nml in fuct the hIki!.' i*>Htcin in :»5*ot'n'linj,' in

11 Imlloon and .iKiiiii ilt'Hft'niliiijt, Hiiit tlii'iiiptclvrf* t.. tin- vniyiin;

preHuri' of tilt' utn)ur.pln'r-- : or in piissin:: thronvrli uti air-lock

iVoni tho nnriiuil prfi>Hiir)- of tlif nil' to i pr^'ssurf^ niiuiy linu's it'-

•*'n'ut, orforni poiitt'i to h-ss ii« in tin* cxucution of Innmliition

unrkfl nndfr wiiter lUid in tnnnrlin^.

Those proviniMtiJ* in tin' itniimd Ntrmtuii', orlninmn iniu-hitii',

niHV hf awiniilatcd to the :*prin«J4 itnd hultiif* in niilway truiii.-*

or mon- cornsit'y to tho,*e o" tlm Westini^hoUMc or air h.«*ak
;

and thiw raw the human m ichiiie likr any otin'r \wvv. of mi'cha

niam, work under varyiii.:;! utressps without >hofk or i neon venirnet
to itself.

Kvcry one must iiavo uotit-ed wiih almost .-tupcfuction tht-

variety of motion and ada|itiitinn i)f the mouth to the divcrito requi-

rements of articulation, luastlfation, elimination rd'what is todte

rejectsd
; a* in the throttlin'4 of the li|.^ in the art of whistliuj;,

the diBcrimination hetweim hone and HeMli in feedinii, the com
plex action of the teeth and li|n and tongue in feretinj; out the

tiniest offish hones, thn minutest particle of gritty matter—the
at.:tion ofthe eheek>iat playiuLjon a wind in«trunient or in hlowiun ;

theii contrae.tion on inlialiiiKthe contained air, tlierehy creating u

vacuum a>;atu«t which theouterair reaetfi in prej).'*inD; forward hoth

liquid anc' TOlid fowl into the eavity and towaril the tliroat where
tite uvula, the while, acting as a " throttle val\*e " in closing the

glottis or upper extremity of the larynx leading to the lungs,

causes tlie food to pasi along toward the losophagus leading to

the stomach, witliout the ihuigcr of its going the wrong way—tin-

same action of the uvula recurring, during regurgitation, in pre-



votihr^ rori'iiin miUttT fniiii fiitoiin^ rlh- tnit-lnNi iiikI ritnMim
4ri>ii';;)tiii>! or foiiviiUionit ii« iii'fii>=<>n;i||> •iiciir-'. Mt'r<> tlirn liiiv<-

wi- illdBtnitiii t* uf thf •idfimrn" »w\ tlii> -viti-miiu" ;iiiit ili''

itt'liim ul'l,. I nlii IK like iliitntlif uliilo valvti '

iil'it -u:v\n i»r ulr

t>i UH)i*'iiKin(M..iilt«riint«i|yrl<MiiiiK<«ne port whilf tin- Mtcam ,„

"tlicr |irfnwiri'-li*'iirimj IhiitI i^ I'litiTiiiK tiir othi>i-.

Ill till- It't'tli Wf liJiv,> "cimfTV' . thf iiifiititrrt ; (I'linTV; tie-

iiiHiH'r.
;

' KiiiiiU'iM '
: till- hhiLiM : ninl till-* Kriiuliii^ lu-tiori ti

liiKiinhi «l«iiir. ax iNitiv iiMtl('i>iili|i> ill nimiiiditt", l>y llw liitoinl,

iiintiiMi HI v.-«ii\v iiftion .'''tin- tniv.-r jrt»v dliirli i* iirtiiMilati-il f.
til.' Im"«' nf til.' Hciill ill II ttnv Im iilloM ol'lt'illi ktiT.ii iiti.l Vt'itir.ij

'li-|»Iiioiiieiit Thin i»M-ii!iiir idhJ.- ..i" IuhUmiiuk nun I..- iintii'til in

•iirviiiif nr'ii nilf'it ticiul lU Uiiiiiir.tl

1 or rtii' |-|l|VlIl|i> Ml' ;(rtini4 *-

hoiiliii^ tn,i;..lll.M tiitlitfiiiin;:.

ii'l tliii-* i I'tiri^ ui {tiiiriT.'* ",

Tilt' ti><>t|i wlicit )>r<iiit'l«t tt)t.'i>l)M>r ivii ai^n l»t* iiiiiili> tn |M'r-

J''irin ttn' liiitii'-i .tfa ">*triiiiuT" rithi'f mi trtkin« in .tr .;xi»'liiiu

Hi- iii|iii(Uof A f.m.! whilcn-iM-llitr^ ur n-UiniiiK tlio ni.irt' <..ili<l

I"""''""" ; ii'i'l Itow tl Iiiii<><«(< .Mil iiHit till' ni Mitli 11:4 .1

"«[iriiikk'r" .if ri*.tli«!H |>rt'[)iiritl .t-y t.t ip.uim .tr m.iniftiiisj, w
iiiivc nil iioti.-ftl iii.»rc than uiii'iv

Tin- JiiwM iiiid ti'cUi aU.t for

.1 Itt.wcrt'ul "vi.'i'" i.r ".hiti-h" i

•"IticHziiiK. .TiiHliiiij; or hrt'itkiii^
;

* I">ii>5J* " '• nut 4'rii('kHn*, " etc.

The toiiKUe I'ttii reiicli niui **ardi thexpuce hftwiMiii tlie tt'otli

;iiiil fht't'ks— lint the iH.Mt l)«tiutiful uiUptution c»1" wlii.-h tlit» li|t-.>

ti't!tlj, t'i\i)iuit lui.) cheeks rU\ art- cupahlo \a in tlio urticuhitiou uf
"niiiiOs of all kimU fvnni the luryn,., their iii Miilicrtti.Hi in ton*!
;iMi] |iitrh, ctr.

The many variMtioii!^ to whi.h th.- cHuponent ft-ntiire!* of th.-

liice may give rise, ev ry one has noticed in play a.-tini;, [mntomiim-.
the [M'mmifieati'jn of chanicter ; hut what we are here inon-
.lireetiy concenied with are tlio mechanical features >iiiil in./lion-.

of th' t'lice an u corniionent of tiie human inedianimn. That the
.•lieeks, lipK, noae, foivhead, .ye Vuh, thi- jaws anil chin thouRh
in a lesH .legree are all •usce,.tihle ..f :..ii;r|, motion, to iierform
the useful function of knittii.j; or twitching in a manner to diive
away, if not all theposU, at least the il.imestie lly an.l thua save
US fiuni tlie neeessity of cuiiatimtly iiiteiriiiiting our work to raise
the hand to eliminate the nuisance.



Aiiil \\i- l;.iv.i.rin ii->\^ Ihi- litiitiuii ni.ti hini' ip-ii -fh' ti i

"

'iM<l I'lin :iii<l iliN> pri'iuiri' it« .,wii (.„,:) fiiil. rivliK'inv il ii'irt

iririilhii; ii.ti. |,r.i|».r -i/r :.. ii'ih'li llif Inrimi'li uiil lliiM) Ihihui,
• lnli<ir»l.nl iiiti. i-h.vilM' iinil iliylc niiil \mm lliiri'lrimi inlo tin

nti'rtilli-. Bli.ii.-.'to I,-, fiirlh on lli.-ir iiilMi.iii .>I'IiI.h>I imil li

rmikini! "ii'l rcpiiiiint. nlMr4«itli t,r inrtiPv tlii> ihii«.l|., in tli.it

iiMinnoil l'iiii.'lli.iij< ..f |,iiit.-.l..r« to II «-eiiii.»j.l. piiln.rii .|ii..k-

litlil ll.ii.l. 1,1, III r, I i',,lli,i.,i, »itli I tlrriiiil r.ii..-

^ll.^illt ..1, II., H t.. n ...ii-i.linill.ili i.l 111.- III. ,11' Irilll IIM.Iiil

i.rnlor iiiu,l,iiii' liki' liiii.li.,ii. ,,r il,i. hiiiiuii riaiii.' w.' Inn..

,ilrv»«!y iii,tii'i'.l till- «liiM»t • I..1II ,111,1 ,t..rk.i
•

iii.,ii,,n ,,ftli.

Iii'ihI, liui' 1.1 III.' .Ia.li,il> .,r il„. Ii,;,ii,i,.|ii, ..|„ir,iliii..' uliil. at

""'" linii' iiiiitiiiK III.' i.ivi.al v.'ilil.N.', uiiil lliiM all.minu
Ihi' liniil .11. h Mi,|,i', |,|,ii ,,i ,i.ti.,i, III,,, III il. .'. iitri' .'ri.ii|,|„'H.

N..II II,. Bli.ili' i.|iiiii .,: all tl,.- il.iinilaiiil liiinliar vi'i-ii'l.ni'

11,1 ifiif, 1,1. -I'liarati'll l..\ lliii.. >aliit- .-jirliiniiM „f ,l,i,ti.' iir .mil-
l.i.'M'il.l.' an. I rxU-nnililr >iil.>laiii >'

; aii.l llu- nli.,|. v,.rt..|ii'al

.. ,11111111. till- wliiilo I,ihI> or iiiai'liiiK' niii lliiin -nay ti, ainl IV.,

Ill all iliri'ctiniii., nii.li'Hiil iii'Xti iit, nl....liili'ly liii.t ar..iiiiil

abulia .liv.il, tliiill:'ii,,t.-,ilii>cii |i.,i'ti Illii«i-,,laliiiii i.« .In.- li,

ll.i' ri'i'iilviui; till, lil.iila .irtli.'l.,wi-il.'aal.',ii| H,,, larii.T I (III.

Iil.i;i) ill till. »iini« way SI iIk- I'.iri. uriii ri'Vulvcs partly al«,iit llii

liiiliirrii» liy till' iniiliiin ultlie railiuit arniiml |li|. ulna.

Hcf al..... tin. ni'ti.ili nltlii' ItK ,111,1 f...,t at «..rkiii); the lim.ll,

i.fa Hpnii.iiig »lii.|.|, i,r liithi., ... >,'iviii'.; iiia.liiiii' or .«aw ..ti' . ,.i

iIh' imhiU (,f -.1 piano whili. th,' |iiinii« ari. lit IV,, rk i.|<.'ivlii'n. aii.l

at iiiiitf a lilTV'i-rnt spi'cit'i. of iiii'.'liiinii'iij iiition.

8pf amiiii llip nrin .ir iirni* in i;.-.,tiriiliiliiij; iliiiini; a spi.,.|-li or
-crnioii or in symnartii' i'si.iii«|.. wIkti. th.' f..rc arm niii act at
its liiiitji' joint at cllion. an w.-ll tlu' li-a aliout tin' kni.|. nrlii'ii-

l.ili..li. anil li.nv th,. ttliol,. arm .-an .vviiij; in a .'ireU. anil in fai't

llironcliout I'Vi'iy p,,int in liilly niori- tliuii a li.'misplini,. in virlii,

of its »o i-all.-d l.all an. I soiki'l iir niiiv.raal j./inl at, tli.' sluiiiMir :

«liilo till, li'i: I'aii follow suit in »piii'|. I,y thi' ainiilarly .'.inntltiiti'd

n-viilviiij; joint at the hip

It iH al.^.ilntely heyoii.l the km of our iiit,i.||ii;enc'i. to .-on.

ccive, our rapai.ity to Ji'arribp the inlinity, m. to nay. of po..iiti.,nii

anil motion, of whii-h the several parta of the liiiniaii maihini-
'" ~'i ptilil... Look at a man pi.-kini;, aliiivelini;, hainmcriiia,



piiin(.tn'j, »\.i(kini;. ii niu.lt.t" ii . .(|i.litr , ii- <Mii-nia nxttiit i

III Imiulliim ii ~ nil.'. Ill I'.lliiiij II III.' Ii. niiif i[ii irilli. i.ilMiii.'

|.il-liiiiB

II. • rail milk .iiliiiK. kiifi-liii.- ..i .i;iii.|iiii; ||,. pi,,., ih.. |,i, k

"hilf III K li'iii/.iiitiil |,.i-iliiMi. Ill .1 ii,ii-r..u .,, |-,,,,,| l„.|iv..,.,|

I«'> "IlllM !.( .1 II ,1 . ..ill iiiiiii-

l.-">k .11 111 III Ml III. t hi i.j ..r ,n , 114.. I' tv|H,.|, 1... , .III vtiiik.

.|« Ml jliiii l.iiil.liiij HI eii-iy iiii.i^iii..l.l,-.|ii.-.ii,.ii S..,.liii,il,i,ii.ll.-

« .l...|./.-. 11. ;n,. » .!,.« I..i|. ..r |.n ..I- I. V,.,-, III,. .,.1,,., ||„. phi,,,,,

lli|. -inipii, ll„. I.ni.li .,i I.I „

I k 111 III. viiri...l.il I... null, ii, i..r.in.«i,ii ii In- , ,i,ii.,i-

'i Ill i-n.li'.iv ins ti .^..t mil. i> >liiil iin.l hiitliii ii it il ,1

Ii"' Ii' Iii'liiliil S|... Iilln l.iix iiil.l kirk itiiil ivr..M||«; Hulk run, jiliiit.

mill liiip -uiil.-li liiin hiin.ll.' ii ki-l. mv.ii-.I. Ii I.iiy.iin t. .i

Milk. II .liii.,;. II l..,w an. I iirinw -Si.i- liiiii u.^iiin nli'iiki.l. lincki'V,

liilrli'v, III .ri"!.. ui.lf kui ,iii,. Ii.ill lit Mkaliiii, nliiiliii'.-.

"liilinu, |i|.iili;liiii(., I-. ri'.i|.ill.... r.miii.,., .iirliii.,;. i|ii,,itin....

-wiiiiiiliiiK, liii-vilin..'. i.-.i,,n(/ ;i,-ii.,n II. Ill tlir.iinii ;. -... him
hiininit, li.i.Miiii;i||, 11, 1.1. 1. .mm l.l.l.ll.r.»i.iKllilltf i Imr. .liniliiii-,;

11 |,i,l.- ,,r mil., ivliiin III. I...... iiri. I"i«i.il iir„iiii.| ii h,.|.,iv mi.! iii

..|.|..i-ito .Iir.-.li..ii. to pr,.v..|il .li|.piii|. ivliil,. i|„. hiin.l. iiii.li

iipwiini l,,r »iii.tl,(.r «ii|

.

.S.,. Ii,,« in aliDv.-lini.', vi'iA |,..ili, .1 111.- Iii..ly iiiii> iin.l

'!'"'' "> '"I'll lii'i I.' .1 I'lllililni iii'i-iinllnj; n, lli|. iiiip||,tn,.,it i<

I. . Ill; ..! sliLit lmii.11,.,1, 1111,1 111,.,, i.liin; 111.,, ;„ | ,1,., ,„„>.,. n,.,

iniiliTiiil h.iiii 11 li,» ,ir nil' 111 r ii lii;4lii.r li.vi.| nn.l tlii-.iw iM.nwi
.11- 11(1 111 li,.ri/..inliiliy. iiml ii.-.-or.liii).'ly iiirniii .i. h.. Im.! t,, n.,. :),,.

I,i»ly—kiici.. iliiKli. iili,hinii.|,. Htoiiim-li ,,i- -h.iiililn- in ilini.t tli,.

.ili'.vi-l ftirwtinl, wIhti' Urn liiiilfriiil Ih h.i iviijipni't n. t., ri'iiniii' it

tk'u hijiv ill iliti-llinu 111- tri'ili-liin..; I .,-. t|i,. f.„,i .,|„1 pr,'...

Miru iif till. .i.»ly 1,1 f,iiv,. th,. «pii,l,. int., tli.' .,,ii uii.| ||„ ,i. l|,,n.

itii. hiK-k ..f spii.li. in .mule til ri'iift ii'^.tiiwt til,. ii« y,,t iin,,xi.jivii-

ti',1 |i<>rli,ill lis :i I'llh'I'lllll 1111,1 tlm» lll'i'iiiui?. 11 /,.|.w nf Ih,' Hrtl khfl.
wlii'l-i. Ill,, ii.iwer isat .111,- I'liil, tin- lu.i.l nt tli,' ntlii.i., iu,,l lli,.

fill,nun ln.l\n.,.ii ill,- tiv,.
: wliil). ..ii *.,.il ii. lli.. .-pii.l,. i. ,lim-K,'il i.i'

l.i.iili'.i.llK'fnI. riiiii 1111,1 p, ,«,.] iliiuigi. pill.vs^tlH'/fwhi'i-iiniiiii

.i/V/i.. Kiiril kind ivlierv tlin fiili'min is nt tin. inii|.i- uml, ih,. |,„i,| „,

the iiilUn- iiiiil ill,, pmvor f.r liftiii.,- at tin- I'l'iitur ,.r hi.tiv,.,ii tin-

tvv.i I'lr.it : whili ii|-iiiii wli,. , |,„ plies a .r.iiv-hiii- ti) lift ..r num. n



stnne nr heavy irei^ht, he ilrives the har in muler tiie thing t.. he
nim-ed or lifted, the l^vrr liecoming in this case one of th^ nnmioi
kind where tlie weight w l>etween the riilunmi uidI il»e (Miwer.

Now come we to the beautiful niet-hnnisni ofthe hHiiit :

thin of itfelf the most cimipfeji and unrvenuil piece of mactiiiier>-.

There ii* no end to the iiiiiltifari<H»i u^eM to which it run )>c applied.

Yon can tiilte n pinch ot miy fliihHtau(-e iw between the forefinger

unci the thumh. or increii^e tlie pint-h by using with the thumb
two, three or the four lingers—ii himil full, or Itold your himd
pulm lip find make a grmp of it—turn it the other way and use it

at* a irr«^.f»- or after sewing seeds, uw the opened fingers a^ ii

rahe, the thnnih and finger tlie while or at intervals perfornF»lng

the duty of a enuker of the larger >r eiMin*er so4l8 ()r lumps.

Close ynnr fingers and they will hold water while you *.w>;/

:t up to drink from m on a survey or a pif-nic. Again with the

thumb and finger you can k>u4 the eni» of a piece of thread or

twine or tie two ends together—thread u neetlie, punh tli< -lecdle

hulf-way through the material to be sewed, catch it on the other

side and pull it through the balance of the way.

Look at the simultaneous action of all tlie lingers at playing
a piano, a tlute or any stringed instrument, or one with keys

—

Work tlie type-writer—IfMik at your hand in writing, drawing.
painting, weeding, plucking fruit or berries.

See the freedom of motion of the band about the wrist due to

the same play between the carpals and their ligaments, as of the

tarsals of the foot already noticed. The hand can, as the whole
arm at the shoulder, describe quite a circle and can make u
perfect one, as in free hand drawing when the fore arm and
a fortiori the whole arm is enlisted in the process.

See the strength of the hand and fingers in handling heavy
weiglits

; the cramping, vise-like action of the thumb and fingers

in holding, by mere force of friction such a weight as it can bear.

Why, the very finger ends and nails can catch and hold and
linndle a barrel or a firkin by the edges of its hoops.

You can finger out the single handeil alphabet for thp dunil-

and separate the fingers into two's, or into one and three and
working from either side—bend all the fingers or any one or more
of them either at the knuckles or at the articulation between the



first nnd Hectiiul iihulHtigi^a nr liotli tiiitl ji^iiiii ttto outer iiliiiluiijji>>

ami nil nftlieni'in cloaing yiiur liaiiil till it Imoinus a n«t.

We ha<l HlinoRt ruiletl to notice tlie pretty iivtioii of the
tliunib anil fore linjter in the iu;t of biittoniiiK, inihiittniiliij,', ami
there are a thnnsanil other aetinna tlip linman haiiil or linnil ami
arm in or are adeqnate to as in tiie iMMnHemiuj iiction of ai)iiiiiinK

11 top anil hringinu it back to the ver> hanil that thrnrt it into space,
of the Aaiauif^r like thump of oiie'« flst «» with the knuckles in

boxing, the side tist in ilriviii'^ in a cork, etc ; or in crusliiiig aiiv-

thing, the icfvni-A like action of ^he band in uncorking or uu-
stoppering

;
winding a watch, unscrewing or the contrary

Have yon ever thought of liow. while holding your cigar

between the thumb and finger, you can utilize the little linger

in brushing away the ash, and .««• bow the thumb can in turn be
made to meet any and every of the lingers and at any point of
tiieir three phalanges. See liim the band will bend in the direc-

tion of its lengtli to allow you to get it through the culf of your
shirt if buttoneil in advance, and if not ton big orstiir, force it

through the shackle called a handcuff in police phraseology See
the graceful curvature of the band of the artist at piano playing, its

double cnrvature-convej at the wrist or carpals, concave at the pba-
langes and how the band could bend also laterally and ni fact ac-

commodate itself to anything and every thing.

And nnw when both bands are brought into play, see the
beautiful interlocking of the lingers and in so many ways.to form a
wnop, a mil, a mpport, a ehup as in holding an armful of wiioil—

bringing the hands side by side tc dip up water and drink from, to

throw, to bail out a boat when no ustensil is at hand.

See bow in washing the hands either of them can be made to

turn and twist around the other, or about one and any one or
more of the fingers at a time the double motion of the hands, and
and in opposite directions in the winding of a watch or while
wringing the surplus water from a towel, etc, and as accele-
rative of the drying process.

See how the provision of an elastic mcilium between or at
the articulations of all the phalanges or component portions of
the fingers, as well between the carpal or wrist bones allows of a

motion like those of the components of the vertebral column or in

all directions -and inclusive in the trunk and lindisand vertebnc

\\



orilii.- nil iiniK.itunt |.rnvi>hm f.ir ciinipr.'Huiim, m tlie way nt"

Kftriuf/M i.r lm(ri'i» ln'twtcii tli»> [nuw.n Uy wliirh one luciiks one's tiilt

in jiitu|ii-)|i; front ii Kci^lit wliulk utht-i-wise wuiilil Itriii^ tite UmtH
iiiti> riKittict !Miil nliattRr tliciii (pr (|i-|.M.MH- tin- o:*-n-mi^ striK'tiirt'.

VViiM tlu'i'c ever j» more Htrikiiiy; ri'|ir»»w>iitativ«' of the ttftli'-'

tietweoii the t'i>iU ..t" hctnppit nnn:^. i>i- tint iviriM >}t' i cal*!!!, tlmn

th;tt wltidi rtft-t-r linkiiii; th*^ U-.iinU with interwDven titiKors, you
<rhtt»iii \ty ov-crirtppiiif,' theiii aihl then twisting; tin- hjiml.t iiiopiKi-

f*iteilirLM'ti'Mi>«-Try tlmt; it isiMlinitalfi'^.jHKi iftiitlitly dcin'hei.i.thcv

(•nit n^HJst jUI your -nvn .*tn'iit;Tli or iliat .»t* ivny ono elsu ur

(iitlliiiu tlitttn UKUiiiltT.

'.x.Miipliiy ihrsw rii.rti.m'i lo ii iirv.itc

llllt.^ :iil<) roiitortioilt, ill)>l tliiTiM!) h'

liini-ry r:i]iiii>lH of anything of tin

omi' extent., n foil of ti'iiUK^rcti win

wlion thcduor ,i.i (>|MMuil, naiii-r))* ii

<iyi))i)a'*t.s <i()>t albl3t-4 <

I'xteiit in tlicir vjirif*il moiimts;

\iwco of Tiieehanisrn or riia<

kinct.' cxi-rpt ami only to ?-

nsiMl a?- a '/f«>r sprin;} whirh,

to it* previous piwition -tlie alnliifitor imi3c!le« of the hotly ulw,^

i-etiirnins it to itf* nornml «iiitc aftiT it liai U-i-n so ilistmliyii hy
an uniliH! streK-h of the tii'.\oi> ami extensors.

The lininaii fianie may conform its.-]f to tlu' fmietioiis of a
I'ifft Mi»'l oi' Mi-^, lu'ldn' or Mwl of srtffhl<fi,tij t'> Work from or from
whie!» one can reach to a j^reater hei<;lit, ;vs in cliinhing ; l,y

heii'linu the hoiiy or fol.iin-f the madiine upon itself in ii way tliat

a first step may he taken on tlie knee im- ealf, whence to reach thi'

hack and thence tlie shonMer.-*, and the licad if needs he
; tho

folded maeliine, tlio while, i)peninj; itself out ut full height. Pyra-

mid:^ of three t^> five men in height Jire thu>* f<trnieii with enm-
[lanitive facility hy acrohats.

As a fv>»l or I'olniuii, man in liis erect ntntc, is very powerful -

cjirrying, as hu mn thus do, many times his own weight resting on
his slioulders—He can hear a tremendous stress upon liis knees,

wiiile in the sitting p.>sition
; hut where he makes proof of almost

superhuman strengtli, is hi the lifting on his hack of a thousand
pounds or more from ofi" two trestles hetween wliich ho is recU-

ning forvvanis with his hands re.-ting on a ch lir or other point of

sii[.port of proper heiuht. This lie d.)es hy merely straighteniui;

up his arms and leg-i. and thus hringing into play tlie immense
eltort one can exert ut the knee and elh.nv articularions, as with
the so ealled ^»77/^ /fj/xMvhicli works the piniderons jaws of thft

machim- known as a aUinf-vitfuhff.



fmpliiy for

•ff*tjurT< or ill

It tit it. iinil

if till' liiHly
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Ttii- Hctiini of till' l»if;ilr Johil, liny mn- nm i;

tiinisi'lfiinil lioiir wltitM^ to, m in iisrfinliiii! n llij-lit i

fai-t only oiif atnir of tlii> Hiaiit : liy r*i,inj. on,, font .

thi'ii lipiiilins: f iivviinl tn hriin; Ihi- i-pn'ri' of «ruvity
ovurtliR iinf imiiitiif ,n|iiioit, riiiai- tin- ri-iiininili^r

to tlif TOinin^.l pli.viitioii hy iii..n-lv stiMiKlil'Miini; tin

ains: Hio knee urtirMiliitioii into pl.iy iinil without nnv I'lrirt of tin.

other leR toilo the lifting.

Mini ntn ugain ,.up|iorl liiiH4,.|f „« a i/i/iV h.;,«i or driV,
ill II horirontiil iiiwition, ttitli iiothini; liitt lii« li,.a,l ,n.l toes
r.'.itini; on tun I'liiiiw or otlior point.-i of snp|i,irt, l,y tima KtilTenini;
lii«>.ys(eni nil libiti.iu

: iiii,l ii^i.i,,. «, hi,- iiuitifiu.. M r.Mii.'tli~

«/. ri„i<Ul,i ,ii ,lnuUm tvlicii .tn'tlliwl /ii.r,OT„(,>% ii,,t),. n /,„(,frr.

-.1 vlinpnir with feet nn.l hiiniln to two of tlie rniiga, or iiitlier

liulliiiKwitli theonu. una |ii,ahii,K »it|, the other, tthile ii liorae or
liiiir of horses luinly unileiivoiirs to ilisloilge him.

.\iiil.lnetotliis»iiine i.ouvrfiil ueiion of the innwles ,u the
knee nnrt eilmw. ,i man will, either in the .ittiiis;. stiimlins or
eionehiiiK lionitiim, u.Tert s;iei,t elfort. when well »n|ip„rte,i from

« ilonr, kee|iiii'j lUI enein,, at hay. ete : as.

ail|ilioite.l from in front; he ean piveluee a

Iielilnil, in fore

with his (laek.

like efteet.

This netion of tlie liinjie joints of the hiiinan maeliiiie. oei'iii -

rliif; a.s it Joes at the knee anil elhow, is illustrative of an almost
liaiailox.,..lcase in meehanies. as wliere it requires an infinite
foree, aetinjr in tlie ilireetion of Ihe h«f,lh nf ,, adno m rhain
m- Imiii liorizontally atreteheil ami tlms silhjeet to the elTeet of
gravity, to hrim; it into a inatheiimtieally straight line, while of
course, it simihirly requires a ininiinlnn or ahsolutelv inappreeia-
l.le effort when M'plied at rislit anj;lea thereto to hriiiR it into line
or e«use it to ileviate therefrom.

The bmly also when slitihtly sloped or bent forwanl iscapahle
of groat exertion in rectifying or straightening itself up under a
heavy load upon the shoulder, thus showingtlie power of the hip-
joint and vertebral column in a.isnming a rectilineal direction
iindera tieight of as nineli as almost half a ton or more.

See now the powerful leverage exersised hv the tarsal bones and
ninsolesofthe foot, when a man in the sitting posture with almost
any weight upon hi, knees, can raise them In a.s many inehes a-



— la-

the fiwH will tillnw of-uiiil in the ^xmo. way, w'.ien ^ttuuling m
upright, tliH lutnmii frame, van l>y the tivmil u.'tioii uf the foot

r>r (evi raixe tt(<eK»nil without elfort, ami with Ihe hoavtiMt weij^ht

upon the rthnulir<M-A. t) a ht>ight nt'veral inrheii ahove the rionnal.

'V\iVi ureal Htreiifjth of oven tme of the ti>e«, thi^ greater or hi^

rue, is fully rxemplitifil in the hallet ilaneer whoraii twirl ariKni'l

upon tip toe, thoiif^li of course the very veloitity i>f ttie motion

t-au.-jeF«ii e^Mitrifut^al aetioo whi>'li tciHl^toiliriiini^hthe wtfight iipoo

tttiA tA)4t articulation, of the pi'ihil Dteiiiher ; and thi.4 iii analoK"'''*

'o the atMitional capacity whieh a man acquires fur Ic'ipinj^ or

sorner»Atilting, after estartin}!; foi- it fiorn a dii^taree on tiie

I'un ; in the Manie way i\>t eertaiii hiriU that uan not riit^ to winded

llif^ht witliont thiM, ami, as of a tlyin^ maehine whicit i:* al(H>heiii--

tited hy a rim alon^ tlie ground liefore it acquirer the 9pee<l or

momentutii necessary for the elTort of rising into spaee :ail of whieli

iire hut examples of Imw t-eiitiipctal action kf or can l»e nullified

or overcome hy a velocity ^ultieient t(>>;ive the necessary ceiitri-

AiKrtl or counteriutiitg lorce

rtee how you can spn id the feet latt?rally until ahnoi^t into liiu'

or heel to heel, and again in the contrary diret^tiou or toe to tof,

and how, when at right anglen to each other, they eiuhraee or en-

close hetween them or within themselveii the greatest areaufhas<>

to staixl on and thus hring the cnlre oj tjmvity of the .Hystetii in>t

a position of stahle equilibrium—and was there ever a lovelier

rei-eu*^! curve than that formed by a well made foot, and to ait

degrees of curvature, hy the arc^hiiig of tlie tarsals upwanU
and the corresponding lowering or curving downwards of the

phalanges of the toes into the ap[iearauce or form of an inwH
;

II concave or inverted arch : together an wjee curve.

And now that we have seen the action oftlie system as a whole-if

we come to consider that ofthe separate or component parts there-

of, - the (tiversilied or diflereiitial, while at the same time simulta-

neous action of the several members whii. as the arms, hands,

legs and feet can act in pairs or individually ; we will marvel at

their apparent endlesness. We have for instance, while standing

on one leg, the action of the other at kicking as at foot ball, or

as a stay or strut when in sawing wood one leg is used to steady

the log, or one knee raised and resting on a hoard or bench to

hold it fast while ripping ; illustrating thus the action of a eUunp
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Ni)tii-e ajiiii" lln: tl«licii(-y of toin-h with which thi> rin>;<T tip>

«re endowed im in artiliciiil IIowith lunkiii^'. in Uco-niiikiii>i ans
inicro^jc'opic ty)>(> Hfttiii^. in liair work nnd • inhr'tidery^Hud nnw
till' donMe-litinil ilnnili rtlpKal-wt, ^-Imi-ti'iini ifi a jifncil. niitni{Mi-

littlng a pair rd'i-t-i-wijrs on u raZi)r So*- tlu- watch-muUci- In hi>

iimre than tiny undrrtjikin^r*. the j'-wi-Mc . tlM- j*Hr:,'i'(Hi in hi-

liiCiitnring of veins and Hrterifs. t-tc.

8ee how tin- lnuul!* rtnd anus run nnd lo wcirk tugHthcr 'i.

tliniwiii); lirickf in twna ivikI thrws ami rmira «l » time in « wiij Ic.

kfi'li tlieni tii|;i>tlii'r nil tlii>ir joiniii'v till HmithiT^icizi-K linlil ortlipiii

III a wttiil the Iiiiiiian tiiiichini- is rriiial tn alt tin- iinlustrio

'•nitV, to liny aiicl livery nfitH rrtfiiiiriMin'ht- ami bus Itfeii from
tin- hiiginniii); of time ami U'llt'vc r cnntiiilli' tohi' and in all climen
and nmler every variety of teiiiperatiiro, weather, stirrHiindiii;,'-

anil circiiniRtiineea. It can haiHlle and iiiaiiipnlate itself. It-

outriggers, the arm.s eati reaih to every part of the system ex-
eeiitiiiB may lie a narrow portion aloii;; the il,)r,al vertehrie of the
»piiie, and here you have to fall hark on tlie device of a rnhhinjr

post whieh elieits the ejaenlation :
" (Jod hiess the duke of

Arjryle.'"

The human nmcliine can (eat like) elongate itself in a \\av t*,

,;et through a very narrow aperture. Ft ean aetnally eraivl like a

reptile or a worm by a species of peristaltie action of the hody.
where the ahdomen if prominent can he drawn in, liy forein^' up
the viscera into the tliorai^ie cavity, the oblique motion of the rih.-

in breathing favoring the motion forward or backwanl as tlie

case may be ; aiul in the same way to eoine extent as a worm or
caterpillar can curtail, gather' up, or shorten its bo<ly, then
stretching forwanl at its foremost end pull n|> the ri'iir, or ie

tlie contrary direction, the feet and hands the while serving alfi

nately as fulcra from which to push and pull, as with elbow
knees and feet and hands in crawling tlirougli a pipe or .sewer or
as need may In-, in Ihrusting one or both arms forw.ird tn

diminish the impeding breadth at the shoulders, or again with one
arm ahead, the other, normal to the body.

We have spoken of man or the liiininn ineehanisni in the
standing, fitting, kneeling posture, but there is also the scpiatt-

ing on onc'o heels and knees or directly on the Hoor or groiiiiil.

the legs apart sntliciently to allow of it. or the legs akiiuho or
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.toafltil under one, tiiiUir i(k«\ nr with \t*K» cx^mhIi-i!, or iMie of

iIhiii r\t«ii<lcil tithi tlm ikiwT fiililod iMuUtr.

He«^ man in wlmt ii* fitllRtt tlin tii^ af war, liow Iiih fuLrriiiii i^

tlie very Kroiiittl lie HtatidK oit itnd uifikiiitit wliii-li lie reacts I>v-

niere frirtino i^tlii* (Kirfairc, ^vitli tMnly Icitiiin^ ii" lUi* An posMiMo-

towaids the liori/nntal.

There ure olhei* urtinni* nf the hiiinuii nm<-hiiie where itH

vftiiety ot')\dA|»t>itio» to everythiiiK that i* reqiiirfd to be done \n

nmde uppurent. nx where lie will tHinietimes in the uliftence of ark

implement for the pnr|)Of*e, Itn-ak u piere ofwood ri^tinK "^'i *'"''

>r two pohitrt ol' stnpport hy jnnipint; np iinil then i*<ttnlnj£ dnwii

upon it with the whole heft, ofthehody, or thus UmhI ii pieiHMil'

iron, or xtiunp dowit lirui i-ontolidate enrth or snow to reduce it to

lew bnlk, tlniJ* nctinf; nf n hfflle, or i\ rmnmer in ii /hutii'ler ; or ho

will while HtiindinK <>ti >>ne le^;, lift tlie other luul hr<>ak ii wotHlen

l»i;r iMTr>B!* his knee f»r fo U>nd nn iron one.

See how a nmn ran keep tiis |»erpei»dit:uliir on the deck of ii

jtuixiiig venHel. He I'nn on iv hf»rs4'or ehrtif;er, f;uide him witli

one hiunl, «pnr him intoiietion with hi» feet while wielding the

FWonl orjiivelin with the other ; and one need not he reinindeil

• if all that a man can do a.>) an aei-oh^t, u contortioni.tt, u niiiniir

of men and aniiiiaU. He ean ilh^' into deep water, dimh A

mountain or a tree, thns brin^in.^ into play all hi.s energie:-! and

ill ttirn every crHnponent ufthe human m 'ehani^m.

Again there is not a motion or act imaginable but what Im

is capable of, and without entering into a consideration of his

chemiLa! ''d>oratory, tlie stomach and the phenomena of diges-

tion, tl>e elaboration of liiii life giving and sustaining lluids which

pertain nioie directly to the lomain of Physiology to treatof;ic

may be said, that hit) vascuhir system is absolutely akin to an

aqtmitici, delivering as it dot's, not hy gravitation huthy pwwpa^'',

from a centnil station the pure or arterial tluid to every portion

of the system, the most remote from the heart, the most minute,

and on return of this by dmiiiage towards the heart again after it

liaa left itw vivifying elements behind it and lias he4'«)me polluted

with foul matter, it is sent away on its misiion of puriJicaticm t >

the lungs as already slated and where hy endosmose andexosmo*'

it undergoes a pro(^e!.o otfiHrnihn, as does water through a bedoi"

oand, leaving its inipuritii'S, or haeteria behind it. And it posses-



nvi its ftWil I'h'ffi-tipkiir niiAfi-iH. t'c

litTVPt th^ wirrn itftliP svstern.

•Mitr.tl !>titti><ii lit tl)i> liraiji. thf

It wiiiiltl roifuii'o A V4tliime nud riiiiny vhIiimica ti» Mt fnrtli in

• l<>tait all thf itrtioii!*, all tlit> ttKiiiiHi;' KJrn]tli' :inct rnrii|tiiiiii<l of

uhii'h tlif liuinnn iiiecliDiiiHiit irt 4-rt|iit)»lc, uml fveii tlicii tlitTf

witiilit riMuiiii) ill) (>i)4llcH'> viiTiet> orriHH'tioiiH tn iiAirMt<- r«)rlivt-tl

fine f(tr a (lum^iuitl yoarn r)r ten tlinti^iiiil nr fur till linn' hx'miik

ii\u\ went w** Mil ill thn imiutIi tif iirouri'n* und jtiv^ntiitn rv^ii us

Wf linv^ lioiM* iliirinj; tin' iM;trvflini,-< T.itli o-nttiry wliich hii.^ jii«l

^i<WHi| ttpnn Mrs. it would l»(» fiMiivl thiit tiw human iimbp up !<< n«

"iirely i-ompeti'iu to tlu* t;i''k of r*'|tr<"*eiitin,i,' it within itucU' «» it

liiift tH-eii in thd piiht, t'vcry iif« iu'Jurtry r<i t-'Miie tiixlictif in

it itn MiWpt at itx rnanipuliitiitii.

Tin- huniMii cyjttcin cuiliodio within itsi-ll' and is !\n t'xpi'

luut (»f i-vfry j-cicntiri!" discovery simti tlu' iH'^iiinin>i itf tiiiu-

We haw already UKtift'd Uj* tt'leKraphi*- capahilitie- hptwi-cM

nihid unci b<»dy aii'l t(t every part tlipr«Mif. thi* nnxtt luinnte. the

most remoti'. thiuiish the wiring iiwtrunn'ntality nf tin- nerve:*

The least thiiiji inanifeiit!« and evokes it;- inln'rent ehvtrieity, an

when conihinK or brushin;; tlif hair, Hliar|>en'nj; a pencil, when
ytm have tin' eliippliij;;< adhcrinj; to your (Inj^iTf

; jilidinj; nver a

*'arpet,wlienon present! ny the ktlilfkle tnany oUjeet. he it of inetai

i-r almont any other, the hur'aii htxly inrhided, or tliat nf any

ariitnaU you have a tiny spitrk pacing frcnii the one to the other

txolate a man and hy friction an'l thref«liin<; oniiiii will) eer-

tiiin exciicrw nf electricity, as with the j*kins nf feline.-^ : yon can

Illlike a {eyden-jar of him, an aciuinintator. u storajfe hattery and
:t dynamo Kivinj; olf the fluid ah required.

The hypnotist illustratef* in un the reault^ of wirele«« telegra-

phy and how without any conta<'t nr any direct rifninuuieatifMi

lietweeu peraons, one man's mind evoke.-* a repetition of the

workings within that of the other, and that, at dii^tancen apart ;l.«

far as one can see or even beyond one's ken in certain ean*.

We illustrate pliotograpliy where the picture u taken in the

camera chamher of the eye and recordeil on the retiini -tele-

pliony, wtien speaking at or to a distance accentuated by the di-

leetinj; instrumentality of a speaking trumpet—phonofjraphy,
when Htoring in the minil. engraving on the hraiu every wontand
."oiuid capabla of reaehiug it through the ear and auditory nerves ;
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hut whilii in |llM)lul^nl|>l)> 11 n«>|mr«tfl iliak i» iTiiiiiri'iI fi>r e.ory

upeecli i>r iiir 111- rwiihl "iHlctuie, Iho rcwmliiiK in tl»'l>ritin i»

all (lomi 1.11 DIM' iiml till' HKnU' ilinlc iirwt iil' iliiiks. (ii' IIih iiiii.T

laye« of tin- hruiii iilU iln|iliciitii the oulor,) w1hmii>i) they iii" .n-

lan lie, under llii- nniiii' of ini'niiiry. iivokixl, bronglit fortli, diwn-

tannlMl fmiii all oHiorn in nU^ilienw tii tiie will ilixl piirmlwl aciiiii

iH'fol'f tmi', and tii«tli' ^i-iimUiIo to the eye.

'llii' Kiiwt'li, till! «|HikBn \n>lil». 111!' Mine or iiir or *mnd«

i-an Im reiieated, rclii'anwil, viK-aliail, Kiveo exiinw»ii>ii to by our

vocal Ktixixm : and tliilii man in I'oniparable to ii iimiihuiihonr. Hr

ilraw« again il|iwi bin ini'iiiory for tlio reproiliiclion of tlie iiiuixc

of anytbiiiK b" lias »«n : be «ci'» it in motion a» be did yeiiterday

or years ai!o and tbiw illilKtraten wiMiili biiiiwlf tbeHii^iiuiluffm/iA

and be draw* forlli from bi« utonlge in or on tiie brain or on tbe

registry olflee of tbe ear, tbe aceompiinyinj; HOundu ; and in

advanee of tlie eoiniiiK inaoliilie . tbe f,ltoimki'mitmloi)mi>li, be ilbm-

trates witbin liimmOftbiB still to !«' inventeit meebaniani wbieli

will not only bIiow n« thing's in motion ; but with tbe aeeom-

panying sounds ami noises -Wo shall not only see things pass

liefore us ; but shall hear tbe noises, voices—see tlie lighting and

hoar tbe iliunder, see tbe dust and bear the winil, see the lir.'

and b'- r its crackle or its roar.
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